Abstract. The design of digital camouflage pattern directly affects the camouflage effect. In order to solve the problem of digital camouflage effect evaluation and the optimization of digital pattern, three index features, including extraction brightness contrast, color feature and orientation feature, are selected to construct the synthetic evaluation index system of digital camouflage. A model of digital camouflage effect evaluation based on multi index grey clustering algorithm is established. Then he model is programmed with MATLAB software to compare the camouflage effect of different digital camouflage patterns and choose the best digital camouflage pattern. Finally, the virtual scene method is used to detect the subjective camouflage effect of digital camouflage pattern. The results show that the synthetic evaluation index system of digital camouflage based on background has certain feasibility, and the result of operation is more accurate and effective, so it can realize the optimization of digital camouflage.
Introduction
Digital camouflage is an important way for soldiers and military equipment to protect them. Because the characteristic of modern warfare is that the line is vague, the sudden nature is very strong, and the scope of the target is expanding continuously, for camouflage, the difference of natural background also shows rapid variability. In recent years, many experts have done some research on the evaluation of camouflage effect. Xu proposed a camouflage performance evaluation model based on Euclidean distance [1] . Zhang researched on digital camouflage technology of ground equipment [2] . Jiro evaluated camouflage effect by establishing gray-level histogram [3] . Qin improved evaluation camouflage effect by digital imitation of camouflage objective quantitative evaluation [4] . Deng proposed fidelity evaluation of Ground-to-air missile weapon based on cloud theory [5] . These results have some reference value for the research of camouflage evaluation. However, individual indicators can only effectively evaluate certain backgrounds, and the results of most of the single indicators of the background are not so accurate.
Construction of Comprehensive Evaluation Index System
Index system refers to the index group which is composed of several interrelated indexes in order to accomplish certain research purposes. Because the index represents the attribute of a certain aspect of the evaluation object, multiple indexes can evaluate the complete expression of most attributes of the object. So, the evaluation object can be evaluated comprehensively by establishing the system model with all indexes. Therefore, it is very important to establish the comprehensive evaluation Index system accurately before the comprehensive evaluation of camouflage.
The Extraction of Evaluation Index
According to the selection principle of evaluation index and the mechanism of human eye recognition, brightness, color and orientation of 3 characters are selected as the indexes of evaluation, and the characteristics of these 3 indices are independent of each other, and they reflect the basic elements of human recognition. Therefore, they are regarded as the target characteristics of camouflage evaluation. The extraction methods of different evaluation indexes are introduced below.
In the color space, the brightness indicates the intensity of the color and is a dimension that is related to the brightness of the color. Color is an important visual property, compared with other features, color characteristics is a strong visual characteristic, color extraction is very easy, but also by the rotation, peace and size of the impact of small changes, stable nature [6] .
The orientation of the image is formed by the repeated occurrence of the gray distribution in the spatial position, so there will be some spatial correlation characteristics between the two pixels separated from one distance in the image space. The two statistics are mainly used in the following.
Angular Second order moment
By calculating the above 4 eigenvalues, we get the characteristic vector . The eigenvalue is normalized to the interval by means of formula. (5) is a normalized eigenvalue. Using Manhattan distance, the similarity degree is 0 when the orientation feature of the two images is identical to the characteristic similarity . The formula for Manhattan calculation is as follows (6)
Pretreatment of Evaluation Index
This paper mainly adopts the method of vector normalization. is removed with , and the reference sequence is . The Comparison series is (7) Where, i=1, 2, ..., N. k=1, 2, ..., N.
Determination of Weight Value of Evaluation Index
The entropy weight method is based on the amount of information provided by each observation value to determine the weights of the index. The judgment matrix obtained by the matrix operation is obviously a kind of information carrier, so the information entropy can be used to evaluate the order degree of the System Information and its utility to determine the index weight [7] .
Standardize the original data and get the canonical matrix (8) Calculates the proportion of the target value of the I object under the j index , (9) The normalized matrix Y= of the data can be obtained. Calculates the information entropy value of the index j. For the first j index, the Greater difference, the greater the effect of on the program evaluation, the smaller the entropy value [8] :
(10) Where, k>0, k=1/ln N.
0. The information utility value of the index j is calculated by . The weight of Evaluation index is .
Construction of Comprehensive Evaluation Index System
Through each index value and index weight, we can get the comprehensive evaluation index coefficient matrix, whose formula is (11) The matrix Z of comprehensive evaluation Index system can be used as the data platform for synthetic evaluation of camouflage camouflage. Through the above analysis can obtain the camouflage Camouflage Index system establishment flow, as shown in the Figure. 
Selection of Camouflage Samples
In this paper, 5 kinds of camouflage images were used to experiment with 2 different woodland backgrounds, as shown in the figure. This is shown in Figure. 2 and Figure. 3. As can be seen from the graph, the camouflage background of the target is dominated by transverse trees and large jungle. As can be seen from the graph, the camouflage background of the target is dominated by transverse trees and large jungle. In the experiment, the background and the remaining 5 kinds of camouflage images are uniformly set to 300*300 resolutions, which can guarantee the consistency of the data in the similarity calculation. 
Establish a Camouflage Evaluation Matrix
Using the extraction method of the second chapter, the paper extracts the characteristic values of 3 indexes of background and camouflage images, calculates the background and the similarity of each camouflage pattern according to the similarity Criterion, and obtains the initial evaluation index matrix based on the similarity data of 3 sets of indicators. In this matrix, the rows are represented as camouflage images in 5, and the columns represent the three indicators from the color feature to the orientation feature and are converted to tables as shown in Table. 1. 
The Establishment of Sample Weight Coefficient Matrix
Standardized functions are used to standardize the original matrix, and the normalized matrix is transformed into a table, as shown in Table. 2. The normalized matrix of index similarity is obtained. According to the method of determining weight of evaluation index, the weights of different indexes under this particular background are determined by using entropy weight method. The weights of each index are calculated to be V= (0.070096, 0.188657, 0.741247).
The Result of Experiment
According to the index similarity matrix of five camouflage images and the influence weights of three indexes, the digital model of camouflage system can be used as shown in Table. 3, which is the data system of camouflage evaluation index. Based on these data, the camouflage effect of camouflage image in different background can be evaluated. According to the final program operation, the evaluation value of the synthetic evaluation index of digital camouflage is obtained, which reflects the quality of camouflage image and background camouflage effect. When the value of the corresponding digital camouflage pattern is high, then it shows that the camouflage pattern in the current background has a better camouflage effect, on the contrary, the camouflage pattern in the current background and background of the difference is more obvious. As shown in Table. 3, the evaluation value of each digital camouflage pattern under this background is the camouflage pattern 2> camouflage Pattern 5> Camouflage Pattern 1> Camouflage Pattern 4> Camouflage Pattern 3.
Analyze the Result of Experiment
The optimization of the camouflage effect of digital camouflage is realized. First, we can analyze and get the camouflage pattern 2 the camouflage effect is best in the background of this paper, the difference between camouflage pattern 3 and background is great. After the subjective testing experiment, combined weight subjective detection method for the test results of camouflage pattern, finally, we can see that camouflage pattern 2 camouflage effect is still best pattern 5 effect second. But pattern 1 and Pattern 4 weight is very close, to camouflage effect evaluation will have some interference, pattern 3 camouflage effect is the worst. But according to the actual combat requirements, we only need to choose the camouflage effect according to the background of the pattern applied to the camouflage of the target.
Summary
In this paper, based on the background of the digital camouflage Synthetic Evaluation Index system, the camouflage effects of 5 typical camouflage patterns are evaluated by contrast of brightness, color characteristics and orientation features three. Under the comprehensive action of several indexes, each characteristic index has certain representativeness and independence, and the weight of different indexes is considered comprehensively by using the entropy weight method, which ensures the integrity of camouflage effect evaluation. At the same time, according to the optimization method of camouflage pattern camouflage effect, combining MATLAB digital image processing Technology, a comprehensive evaluation index model is established, and finally the model programming is realized, and the evaluation effect is digitized. Finally, the results of the model are demonstrated by the test of the subjective camouflage effect. The experimental results show that the camouflage effect optimization model can effectively and reliably detect the camouflage effect of camouflage pattern and can be applied to the fast selection of camouflage pattern in field background. Due to time constraints, there will inevitably be some deficiencies in the paper.
